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ABSTRACT
Plant genetic resources (PGR) are those resources that are of benefit to man. They are plant 
materials containing useful characters of actual or potential values. They are the basic raw mate-
rials for crop improvement today and for the future. This paper analysed changes in publication 
trend by scientists from 1981 to 2015 at the CSIR-Plant Genetic Resources Research Institute. 
It investigated major commodities covered by the articles produced by scientists of the Institute. 
The main area of study included publication formats covered by the articles in the Plant Ge-
netic Resources Research Institute Reference (PGRRIREF Directory) (1981-2015). The study 
also highlighted recent research and development activities in each publication discipline in the 
PGRRIREF Directory. It is believed that information gathered from the analysis of this research, 
would increase the utilization of the crop plants in Ghana and beyond. Content analysis method 
and interviews were used for the study of the Publication pattern in CSIR-Plant Genetic Re-
sources Research Institute. The findings indicated among others that, socio-economic (27.2%), 
horticulture (21.5%), root and tubers (18.5%) recorded increasing publication disciplines. Tech-
nologies developed in these publication disciplines could be put on-line for a wider audience to 
enhance efficient conservation and utilization of plant genetic resources materials. 
Keywords: CSIR-Plant Genetic Resources Research Institute; publication pattern; discipline-
formats; research activities
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Introduction
According to Hassan et al., (2012), bibliomet-
ric studies assist in identifying areas of weak-
ness and providing new insights into research 
and publications, to build on a solid foundation 
of past research work. It can also contribute 
greatly to the collection development activi-
ties of various institutions. Given the increas-
ing levels in the publication of scientific pa-
pers, current reviews of the literature require 
awareness not just of the overall direction and 
achievements of a field of inquiry, but also of 
the latest studies (Pautasso, 2013). There are 
different categories of publications. Depend-
ing on the stage of the research, one result may 
be more appropriate than another for the work 
and could be used to evaluate the message one 
wants to communicate. The first decision one 
has to take in publishing a paper is whether to 
submit it as, an article to a journal, consultancy 
report, technical report, handbook, thesis, mag-
azine, or to present it at a conference instead.   
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The main reason of Piyush, (2012) 
working paper series of the India Institute of 
Management, Ahmedabad, was to help faculty 
members, research staff and doctoral students 
to speedily share their research findings with 
professional colleagues and test their research 
findings at the prepublication stage. That paper 
attempted to enumerate the issues and concerns 
in the Horticulture sector of India.  However, 
Osei-Kofi (2015a) worked on the framework 
for the production of the five journals in the 
Council for Scientific and Industrial Research 
(CSIR).  He investigated the major subject 
research areas covered by the articles in the 
journals. That study highlighted the role of the 
CSIR as a publisher in ensuring sustainability, 
visibility and dissemination of the journals.     
A recent study by Gautam and Mishra, 
(2015), sought to describe and analyse schol-
arly research publications of Banaras Hindu 
University, Varanasi, India. In that research, 
1041 articles were collected from Indian Cita-
tion Index from 2004 to 2013. The result ob-
tained indicated that the research productivity 
of Banaras Hindu University was increasing at 
the average rate of 104.1 publications per year. 
Most of the research articles were contributed 
by joint authors. For instance, 404   articles 
were published in SCIE indexed journals while 
637 articles were published in non-SCIE-in-
dexed journals. The increase in publication 
pattern in Banaras Hindu University, Varanasi, 
India was higher than that of the CSIR-PGRRI 
due to high thesis generated by students. Thus 
the publication per year of CSIR-PGRRI is far 
below Banaras Hindu University, Varanasi, In-
dia.  The outcome of this study is expected to 
motivate institutes with less published articles 
to increase their publications. 
The best criterion for evaluating re-
search institution is the quantity and quality of 
published research work. Articles are the most 
important source of scholarly publications. 
Articles convey current information to facil-
itate research, teaching and learning as well 
as knowledge dissemination. One of the most 
important means of exchanging the results of 
research activities is through the publication of 
articles.    
Articles continue to play a pivotal role 
in the communication of primary research find-
ings. (El-Maamiry & Ghauri, 2013). Article 
publishing enables research findings of schol-
ars to cross international boundaries to provide 
strong, positive connections between individu-
al scholars, institutions and nations. In effect, 
publishing has always been valued, both in it-
self and for career development. Joe-Mensah 
and Bekoe (2010) asserted that there is greater 
pressure on researchers to report their research 
findings as articles in reputable journals. Get-
ting the reports published in peer-reviewed 
articles is a great way of teaching new profes-
sionals at a college or university to gain rec-
ognition and standing with peers within their 
field.  
The most common method of scholarly 
communication is by writing up the findings 
of research into an article (Alemna, 1994a). 
Published articles are one of the criteria for 
assessment for promotion in academia. They 
are the most important criterion for judging 
research success. Based on the report from 
the Council for Scientific and Industrial 
Research (CSIR) 248th Directors Management 
Committee meeting, CSIR-Plant Genetic 
Resources Research Institute was ranked 
low partly on account of limited research 
publications. The ranking of corporate CSIR 
was also low. By this ranking, therefore, 
Corporate CSIR and PGRRI have low research 
base since little article publications have come 
from researchers at these institutes. 
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The goal of the CSIR-PGRRI is to en-
sure effective conservation and use of PGR, 
for food security and sustainable agricultural 
development. The results of these activities are 
to be published through an outlet for research. 
To safeguard the activities of the researchers in 
the CSIR-PGRRI, a comprehensive study of 
articles in various subject disciplines must be 
studied to enable staff to publish their research 
output online in order to increase their global 
visibility.
In a journal article, clear conclusions 
can be made and firmly supported by the data 
available.  There are different kinds of journals 
produced in the world, scholarly and scientific. 
Some of these journals are; general journals, 
specialized journals, regional journals, insti-
tutional and scholarly journals, (Kevin, 2008; 
Murison & Webb, 1991a; Harms et al., 2004). 
The general objective of this study was to as-
sess the publication patterns and investigate the 
major commodity discipline researched into 
by staff of CSIR-Plant Genetic Resources Re-
search Institute (CSIR- PGRRI). 
Materials and Methods
Content analysis and in-depth interview ses-
sions with selected scientists of the Institute 
were used for the study. Content analysis is the 
study of recorded information which has been 
recorded in texts, media, or physical items. It 
is the systematic reading of a body of texts, 
images, and symbolic matter, not necessarily 
from an author’s or user’s perspective, (Krip-
pendorff, 2004). This method was used to 
examine patterns of communication in a rep-
licable and systematic manner. The method ad-
opted in analysing the cumulative literary out-
put on Plant Genetic Resource (PGR) literature 
on Ghana was similar to that used by Harande 
and Ibrahim, (2014). Alemna (1994b), Fosu 
and Alemna (2002), Sam (2008) and Osei-Kofi 
(2015b) in their investigations, used bibliog-
raphies on PGR literature in Ghana. The data 
analysis method used in solving the problem 
under investigation were univariate and multi-
variate content data analysis. Quantitative con-
tent analyses were carried out on 232 articles 
of 11 publication formats namely:  consultan-
cy report, conference papers, directory, fliers, 
journals, manuals, newsletter, notes, technical 
report and thesis.  Microsoft Excel software 
package version 2010 was used in determining 
the publication discipline.   
The entries were analysed by years and 
then cumulated into a decade. The analysis took 
the form of the number of publications, the for-
mat of publications and subject covered. At the 
end of the data collection period the content 
analysis was made on 232 scientific and tech-
nical publications of staff of CSIR-PGRRI cov-
ering the period 1981-2015. The study on the 
publication formats covered publications from 
the six divisions in the CSIR-PGRRI namely: 
Plant Genetic Conservation Division, Plant 
Genetic Diversity Division, Plant Protection 
Divisions, Commercialisation and Information 
Division, and Administration and Finance Di-
vision. From the data recorded, conference pa-
pers had 37 articles, consultancies-two reports, 
directory one, fliers-seven, handbooks and 
manuals-eight articles, newsletters-10, notes-
four, refereed journals-73 articles, technical 
reports-64 and thesis-14 articles. Bibliographic 
data of all the publication formats under study 
was assembled to facilitate the content analysis 
of the scholarly articles in the CSIR-PGRRI. 
Discussions and consultations with 
experts in the field, colleagues and members of 
the CSIR-PGRRI were involved in analysing 
the bibliographic data. The number of authors, 
titles, and major publication disciplines of each 
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publication format under investigation were all 
tallied to facilitate the analysis of the research. 
Data collected were analysed using tables and 
graphs to group number of publication formats 
and major commodity disciplines to establish 
and interpret the percentages obtained. This 
was done to enable the researchers identify the 
fewer research areas where much resources 
should be given.  The Microsoft Excel software 
package version 2010 was used in the analysis 
of the data. 
Results and Discussions
Table 1 shows the publication formats and ma-
jor commodities covered by articles. The first 
three highest publication formats were record-
ed by Journals, technical reports and confer-
ence papers. Refereed journal paper recorded 
73 articles, the highest in the PGRRIREF Di-
rectory. The study on refereed Journal Papers 
ranged from 4.1% on cereals and legumes to 
26% on cereals alone.  
Technical reports and unedited con-
ference papers covered the period 1979 to 
2015. This indicated a total of 64 articles, the 
second-highest publication format in the PGR-
RIREF Directory. Horticulture recorded 25% 
resulting in 15.2 times the contributions of in-
vestigations in the biodiversity of 1.6%. The 
recent Technical report published was on In-vi-
tro establishment of Cryptolepis sanguinolen-
ta (Bissah, 2015). Edited Conference Papers 
totalled 37 articles. The publication discipline 
ranged from 2.6% article on biotechnology 
to 42% articles on root and tubers. The recent 
conference paper was   presented by Rudebjer 
et al. (2012) on the topic, ‘Beyond commod-
ity crop: Strengthening young scientists’ ca-
pacity for research on underutilized species in 
Sub-Saharan Africa.  
The least publication format-1 was 
on directory and fliers that are made up of a 
compilation of title and analysis of scientif-
ic and technical publications on plant genetic 
resources from CSIR-Plant Genetic Resources 
Research Institutes. The PGRRIREF Directo-
ry consists of ten publication formats, namely: 
Consultancy report, Conference papers, Fliers, 
Handbooks, Manuals, Newsletters, Journals, 
Technical report, Notes, and Theses (Osei-Ko-
fi, 2015b; Aboagye, 2001).  
TABLE 1
Publication formats and major commodities covered by articles
Publication format Hort Soc C L C&L Biov R&T Totals
Consultancy report 0 2 0 0 0 0 0 2
Thesis 4 5 3 2 0 0 0 14
Manual 0 0 1 0 1 0 6 8
Directory 0 1 0 0 0 0 0 1
Fliers 0 7 0 0 0 0 0 7
Notes 0 4 0 0 0 0 0 4
Handbook 8 2 1 0 0 0 1 12
Technical Report 20 11 6 1 0 12 14 64
Conference Papers 0 9 3 6 2 1 16 37
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Newsletter 2 4 0 1 3 0 0 10
Journals 16 18 19 11 3 0 6 73
Totals 50 63 33 21 9 13 43 232
*Hort-Horticulture, Soc-Socio-economics, C-Cereals, L-legumes, Biov-Biodiversity, R & T-Root and tubers
The findings from the research on the 
major subject covered by the articles in the 
CSIR-PGRRI staff publications revealed that 
socio-economics recorded 27.2%, horticulture, 
21.5% and root and tubers 18.5%. These are 
the first three highest publication disciplines 
recorded as shown in Fig. 1. This meant that 
technologies developed in these publication 
disciplines and formats could be put on an on-
line platform for a wider audience in addition 
to being efficient conservation and utilization 
of plant genetic resources materials. The find-
ings can assist other agriculture-based research 
institutes of the CSIR to enhance scientific and 
technological output. Researchers get to know 
what colleagues are doing and forge to come 
out with a joint proposal to attract funding. The 
study determines staff strength and expertise in 
the major commodity discipline that is likely to 
lead to the mentoring of young scientists.  Ex-
perienced scientists will assist young scientists 
to research into less thematic areas such as ce-
reals, legumes and other biodiversity crops.  
Collaboration among Agricultural In-
stitute of Canada (AIC), Canadian Society for 
Horticultural Science (CSHS) and Ghana In-
stitute of Horticulturists (GhIH) had resulted 
into strengthening the institutional capacity of 
GhIH to serve as a credible authority for the 
promotion and development of horticulture in 
the economy of Ghana. The collaboration had 
built the capacity of farmers and improve their 
competitiveness in the vegetable value chain 
through farmer field schools and Training of 
Trainers workshops. For instance, introducing 
orange and sweet potato production as an inter-
vention to perennial household food shortages 
had improved food and nutrition security in 
Ghana (Final Report for the AIC, 2015). 
A partnership between GhIH and 
CSHS was established in 2001 with the initi-
ation of a project that had strengthened the ca-
pacity of GhIH to serve as the key organization 
in Ghana with expertise in the development 
of the horticulture industry and enhance the 
production of vegetables. These achievements 
were realised through the use of irrigation and 
hand-dug wells in Nandom to increase the 
availability of more nutritious food and supple-
ment incomes of villagers in the Upper West 
Region of Ghana. During the project, several 
objectives were achieved and many valuable 
lessons were learned. Membership of GhIH in-
creased from all parts of the country and are 
currently becoming influential as credible au-
thorities on horticultural issues and policy. 
Fig. 1: Majour commodity covered (1981 -2015)
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There are additional opportunities for 
multinational investors to expand the horticul-
ture sector, given Ghana’s established market 
presence in Europe and favourable geograph-
ical position, to raise export revenues. Addi-
tional agro-processing, especially in the horti-
culture sector, can provide alternative markets 
to local production that is unable to meet Eu-
ropean requirements and create jobs. A very 
important outcome was the establishment of a 
scientific horticulture journal by name ‘Ghana 
Journal of Horticulture’ (Final Report for the 
AIC, 2015).
 The CSIR and Ministry of Food and 
Agriculture (MOFA) were highly praised for 
their collaborative efforts in the agricultural 
sector as well as the opportunity for stakehold-
ers to share ideas, knowledge and experience 
in the root and tuber sector, (WAAPP Inter-
national Root and Tuber Crops Conference, 
2011). Salifu (2011) emphasized the contri-
bution of CSIR Research Institutes to the so-
cio-economic and industrial development in-
cluding food security and poverty reduction in 
Ghana during WAAPP International Root and 
Tuber Crops Conference. That paper highlight-
ed the advantages of root and tuber crops over 
the grain crops. Had it not been the negligence 
of the Government as regards implementation 
and keeping to its promise to devote 10% of 
Ghana’s GDP to science and technology, there 
would have been stimulated robust innovations 
from Ghanaian scientists.
Many of the developing world’s poor-
est farmers and food-insecure people are high-
ly dependent on root and tuber crops as a con-
tribution. Scott et al., (2000) presented global 
projections of supply, demand, and trade for 
root and tuber crops to the year 2020. Accord-
ing to the baseline scenario, roots and tubers 
will decline in relative economic importance 
only marginally than the other major food and 
feed crops over the next three decades.  The re-
sults of their study contrasted with earlier pro-
jections that predicted a decline in importance 
for roots and tubers. In the past, root and tuber 
crops were overlooked in policy deliberations 
precisely because their potential was consid-
ered more limited than actual growth rates in-
dicate. 
Ghana still imports more rice to sup-
plement domestic production. It appears that 
even with accelerated irrigation and increasing 
fertilizer supply, this deficit in cereals would 
remain. However, technological inputs such 
as improved seeds, which are not adequately 
captured in our model, could help increase the 
yield frontier and help meet a part of this deficit 
in the future.  Researchers are therefore encour-
aged to write good proposals to attract funding 
to research into less research commodity areas 
such as cereals and legumes, and biodiversity. 
This will result in better data collection and 
publishing.  
 The decrease in cereals’ and legumes 
were related to the work of Boxall (2001), 
where the effects of drought co-vary with le-
gume species, soil texture, agro-climatic re-
gion, as drought timing remains unclear. To 
address these uncertainties, they collected lit-
erature data between 1980 and 2014 that re-
ported monoculture legume yield responses 
to drought under field conditions and analysed 
this data set using meta-analysis techniques. 
In the face of changing climate, their study 
provided useful information for agricultural 
planning and research directions for the devel-
opment of drought-resistant legume species to 
improve adaptation and resilience of agricul-
tural systems in the drought-prone regions of 
the world.  
During the thirty-four year-period, a 
total of 232 publications were produced by 
researchers in CSIR-Plant Genetic Resources 
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Research institutes (CSIR-PGRRI) in Ghana. 
As revealed in Fig. 2, the number of publica-
tion increased from half-decade to the other. 
The publications ranged from 4 (1981-1990) to 
72 (2011-2015). The CSIR-PGRRI Staff pub-
lications increased from the first decade but 
dropped in the fifth decade then increased in 
the last decade.  
 The increase in the number of publica-
tions may simply be attributed to the number 
of projects and researchers and technical staff 
in the CSIR-PGRRI Ghana. Also, the revised 
senior members’ conditions of service (2010) 
which required 5:7:7 publications from Re-
search Scientist to Chief Research Scientist 
and “publish or perish” syndrome, especially 
concerning research-grade staff and academia, 
have contributed to the increase in research and 
publications. 
 According to Louis, et al., (2005) more 
than 1200 articles related to plant genetic re-
sources were published in journals, reports, 
and theses since 1983. An exponential increase 
in the number of publications started in 1960, 
resulting in an average of 200 publications per 
five years.
   
PGRRI Directory had 349 of the 
articles published as of December 2015, and 
these were contributed by staff of the Plant 
Genetic Resources Research Institute. The 
remaining 144 of the articles had come from 
other academia and Plant Genetic Resources 
managers, the universities and other research 
institutes in and outside Ghana (Table 2).
The analysis indicated that authors 
within CSIR-Plant Genetic Resources Re-
search Institute were more than authors outside 
CSIR-PGRRI. An average of two authors per 
paper was recorded. An avenue should, there-
fore, be created for young research scientists to 
acquire skills in scientific writing as this could 
enable them to write more manuscripts for 
publications. The researchers strongly propose 
regular seminars and workshops on convincing 
proposal writing for scientists to research into 
more developmental projects and publish re-
search results. 
TABLE 2
Contributions of Authors within
 and outside CSIR-PGRRI
Publication of Articles Articles % 




Total number of authors 493 100 
Total number of articles 232  
Source: Field Data (2015)
   
 Fig. 3: Number of Publications                                      
Source: Authors computation
Fig. 2: Number of Publications
Source: Authors computation
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The study also shows that authors of 
Ghana’s Plant Genetic Resources (PGR) liter-
ature make use of varied forms of publications 
as indicated in Fig. 3 above. The research-grade 
staff and technical officers of the institutes are 
publishing their manuscripts in local and inter-
national journals, local bulletins and presenta-
tion of papers at conferences and workshops. 
As in the case of other Bibliometric studies on 
PGR and information literature, journals and 
technical reports accounted for more than fifty 
percent (137) of the total (232) number of pub-
lication formats with 58.1%, while Directory 
recorded the least of the formats with 0.4%.   It 
is interesting to note that Journals and Techni-
cal reports were close in terms of the content, 
an indication of the fact that scholarly journals 
may be generated from Technical reports in a 
particular discipline.  
Assessment of research output is a 
stepping stone to understanding the conse-
quences of research, performance and com-
mitment to research activities. Research grade 
staff members are encouraged to use the appro-
priate formats for professionalism, consistency, 
and preparation for potential submission. This 
is because there are marks for each format of 
publication for staff career advancement.  
TABLE 3
Articles published in journals by staff of CSIR-PGRRI (1981-2015)
S/N Type of Journals published  Articles 
Published 
% Place 
1 Advance Crop Science 1 1.2 Foreign 
2 African Journal of Agricultural Research 4 5 Foreign 
3 Agriculture & Food Security   1 1.2 Foreign 
4 Agriculture, Forestry and Fisheries 1 1.2 Foreign 
5          Asian Journal of Agricultural Extension,                                                       1
           Economics & Sociology  
1.2 Foreign 
6 Capacity Development 1 1.2 Foreign 
7 Entomology Society of America 1 1.2 Foreign 
8 Genet Resource Crop Evol. 1 1.2 Foreign 
9 Ghana Journal of Agricultural Extension and Rural Development 3 4 Local 
10 Ghana Journal of Agricultural Science.  17 21 Local 
11 Ghana Journal of Forestry 1 1.2 Local 
12 Ghana Journal of Horticulture 7 9 Local 
13 Ghana Journal of Human Ecology 1 1.2 Local 
14 Ghana Journal of Science 4 5 Local 
15 International Journal of Agricultural Research and Innovation  1 1.2 Foreign 
16 International Journal of Agricultural, Forestry and Fisheries, 1 1.2 Foreign 
17 International Journal of Biodiversity and Conservation 1 1.2 Foreign 
18 International Journal of Plant Breeding and Genetic 3 4 Foreign 
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19 Japanese Journal of Crop Science 3 4 Foreign 
20 Journal of   Applied Science and Research 1 1.2 Foreign 
21 Journal of Applied Science and Technology 5 6 Local 
22 Journal of Crop Science 2 2.4 Foreign 
23 Journal of Global Economics, Management and Business 
Research  
1 1.2 Foreign 
24 Journal of Microbiology and Biotechnology Research 1 1.2 Foreign 
25 Journal of the Ghana Science Association 2 2.4 Local 
26 Journal of the KNUST 1 1.2 Local 
27 Nigeria Journal of Natural Products and Medicine 1 1.2 Foreign 
28 PGR Newsletter/ Gene conserve Article Issues 4 5 Foreign 
29 Plant Genetic Resources Centre, Extension Series 3 0.4 Foreign 
30 Scientia Horticulture 1 1.2 Foreign 
31 Springer-Plus 1 1.2 Foreign 
32 Tropical Science 3 4 Foreign 
33 Wageningen Journal of Life Sciences (NJAS) 2 2.4 Foreign 
34 West African Journal of Applied Ecology 1 1.2 Foreign 
 Total 82 100  
Conclusion
The research indicated varied formats of plant 
genetic resources publications. The scientific 
and technical formats of publications were the 
same style of writing but a different mode of 
dissemination. Staff of the CSIR-Plant Genet-
ic Resources Research Institute published in 
82 journals within the thirty years. An attempt 
to find out which journals were most popular 
with Plant Genetic Resources Researchers in 
Ghana under the study revealed some interest-
ing development. For instance, it was clear that 
despite the irregular publications of the Gha-
na Journal of Agricultural Science (GJAS), it 
recorded the highest number of publications, 
seventeen articles (Table 3).
Another noteworthy observation was 
the predominance of Ghana Journal of Hor-
ticulture and Journal of Applied Science and 
Technology which accounted for seven and 
five articles respectively. Ghana Journal of For-
estry, Journal of the KNUST, Agriculture and 
Food Security recorded the least journal pub-
lished. The research shows that seventy-five 
articles were published in thirty-four scholarly 
journals, comprising nine local and twenty-five 
foreign journals. Forty-one articles each were 
published in both local and foreign journals 
(Tables 2 and3). 
The study has shown that the growth of 
plant genetic resources literature on Ghana is 
related to the increasing growth of projects and 
researchers in Ghana. Literature in a subject 
field is a useful parameter for measuring the 
growth of that subject. It is therefore expected 
that as more projects and researchers are 
produced in the country, there would be more 
research and publications in plant genetic 
resources literature on Ghana. Staff members’ 
research output patterns were expressible 
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in research output formats and year-wise 
distributions patterns which show commitment 
to research activities, dissemination and 
dispersion of research findings.  
Recommendations
The findings of this research will highlight ar-
eas of research undertaken by scientists over 
the period. This will also help them to know 
publications emanating from research work un-
dertaken and reviewed in terms of year of pub-
lication, commodity group, specific crops, spe-
cialization, collaboration and position papers 
published in a local journal or as foreign. Re-
searchers are motivated to publish more in high 
reputable impact journals, as well as to be visi-
ble to the outside world. Horticulture Division 
should be created at the CSIR-Plant Genetic 
Resources Research Institute to research into 
horticultural and floriculture species, founda-
tion seeds production, agro-processing of some 
local and exotic fruits under conservation, as 
well as planting material production for sale.
The study further advocates for Policy 
brief to be documented after completion of ev-
ery institutional collaborated project. This will 
help to build strong linkages and teamwork 
among the research community in Ghana and 
beyond. The Policy brief will help in the moni-
toring and evaluation of future projects. 
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